Development of a colorimetric assay and kinetic analysis for Mycobacterium tuberculosis D-glucose-1-phosphate thymidylyltransferase.
dTDP-L-rhamnose as a sugar donor provides L-rhamnosyl residue in the synthesis of disaccharide linker (D-N-acetylglucosamine-L-rhamnose), the key structure of the Mycobacterium tuberculosis cell wall. Four enzymes are involved in the formation of dTDP-L-rhamnose and D-glucose-1-phosphate thymidylyltransferase (RmlA) catalyzes the first step of D-glucose-1-phosphate and dTTP to dTDP-D-glucose and PPi. The previous studies on RmlA essentiality proved RmlA as a potential target for antituberculosis drugs. However, there has not been a suitable assay for RmlA to screen inhibitors currently. In this study, the authors reported a microtiter plate-based colorimetric assay for RmlA enzyme activity. Using this assay, the kinetic properties of M. tuberculosis RmlA including initial velocity, optimal temperature, optimal pH, the effect of Mg(2+), and kinetic parameters were determined. The establishment of the accurate and rapid colorimetric assay and kinetic analysis of M. tuberculosis RmlA will facilitate high-throughput screening of RmlA inhibitors.